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meeting of Council held on Monday, 12th July, Mr. E. Munro Ru 
1 Chairman of the Council for the ensuing 


.S., was unanimously electe 
ht Honble. the Earl of Radnor, K.C.V.O 


» 
ir, in succession to the Rig 


Mr. Runtz previously held this office for the year 1952-52. 
) 


,isiT TO LONGFORD CASTLE 


One of the most enjoyable of all the functions of this Bicentenary year took 


place on Saturday, 3rd July, when, by the kind permission of the Earl and Countess 


Longford Castle 
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The host and hostess 


of Radnor, a party of over 200 members of ( 
Society visited their home at Longford Cast] 
the home ot Lord Radnor’s ancestor, Jacob, \ 
first President. 

The weather had been fitful and showery 
a torrential storm in the early afternoon, but 
the visitors arrived, and at times the sun came 
a stroll in the famous gardens and admure the 
and pal k. 

The Castle itself is of unusual design. It was 
Gorges to the plan of John Thorpe, and is i1 


corner towers. It has been the home of the Ple\ 


1717, and its treasures were of particular inter: 


of the connection of many of them with th« 
the first and second Earls of Radnor, whose feat 
members of the Society through their portrait 
Hall (all three of them appear in Barry's 
Soc it { Vy). 

But this visit was far more than 
hospitable spirit of the host and hostess, and of 
who supported them, pervaded the whole party 
at home—not least when enjoying the delightful 
for ther 

The Society 1s indeed deeply indebted to Lor 
kindness in making this very special contribution t 
year, and for giving a new intimacy to a famil\ 
which goes back to the Society's very beginnings. 


(The two photographs reproduced above wer 
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In this Bicentena 

yuld be recognized, and 
present a small toker 
he list of recipient 
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Mi 
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\ meeting of Council was hel onday, 12th 
lunro Runtz (in the Chair); Andrews; Sit 
ywwn; Mr. Robin Darwin; Mr. John Gloag; Sir Ernest Goodale: 
Hartley; Dr. R. W. Holland; Mr. William Johnstone; Lord Latham; Sit 
ndsay; Mr. F. A. Mercer; Sir Francis Meynell; Mr. J. A. Milne; Mr 


Milne; the Earl of Radnor: Mr. E. M. Rich: Professor 
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Mr. A. R. N. Roberts; Mr. Gordon Russell 


Selwyn-Clarke; Sir John Simonsen; Mr. Wi 


Mr. J. G. Wilson, and Sir John Woodhead 


(Secretary ) 
ELECTIONS 
The following candidates were duly elect 


braham, Victor Hugo, Ph.C., M.P.S., Readir 
air, Gilbert Smithson, M.A., F.R.S., Caml 
David William, A.R.1I.B.A., Kuwait, Per 
ny, Wilfred Mathai, Hatch End, M 
uber, Lewis, Ph.D., F.R.S.E., Leeds, York 
swick, John Reginald, M.A., London 
lair, Lawrence William, Montreal, Quebex 
lomfield, Leslie Arthur Albert, Lusaka, N 
ttom, William Walter, Armagh, Northert 
ichanan, Charles, London 
John Edwin Ingliston, M.S« 
Sucks 
ley, Charles Raymond, B.S« ' \.¢ 
Colton, Cyril Hadlow, Esher, Surrey 
( ooper, John W London 
Dimoline, Brigadier Harry Kenneth, 
Malaya 
Dixon, Hugh Hume, M.A., M.I1.C.I \I 
Dogra, Lt.-Colonel Jaswant Rai, M.D., Cl 
Elgin, Leonard Julius, A.M.1.C.E., Lond 
s, Miss Nancy Lorna, South Hurstville 
or, Lady Frances Mary, Horsell, sur 
Garment, Clifford Charles, London 
Haddow, Denis Foster, Stoke-on-Trent, St 
Hally, George, M.I.Mech.E., Walton-on-'] 
Hann, Victor Adams, B.S., St. Davids, I 
Hartmann, Raymond Theobald, M.A., I 
I 


nr 
sirmir 


Hevne x Peter Lawrence Roche Burch, 
Hill, Sir Reginald Herbert, K.B.E., C.I 
Hin, Lim Theng, Penang, Malaya 

Hock, Chan Eng, Penang, Malaya 
Hodgson, John Joseph Trevor, Morecan 
Jones, Arthur Charles, F.1.C.S., Snaresbr 

Kao, Wilson Samuel, Singapore 

King, John Arthur Clement, A.M.1.E.1 
Lenegan, James, Altrincham, Cheshire 

Lester, Jack, London 

Levin, Isaac, B.Eng., B.Sc., M.I.C.E., Hig 
Lockton, William Henry, A.M.I.E.E., Farnb 
Mansell, William Arthur Byram, Sydney, New 
Margerison, Thomas Alan, B.Sc., Ph.D., Swan! 
Morgan, Gwyn, B.Sc., M.I.M.E., Como, Pert 
Presdee, Glyn William, Salisbury, Wilts 
Salveta, Miss Adelina Libera, Sheffield 
Stobart, George Ambrose, Burutu, South 
Storey, Thomas, Bramhall, Cheshire 
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Sweeney, James Johnsor 
lalmadge, Reginald Henry 
l'avener Robert, Eastb 
Walker, Peter Russell 


following Was adm 


wn University, Pr 


Vas agreed to « 


Examinations Cou 


ercial subjects for 


ROY so FOR INDUSTRY 


teresting ful been d b t] faculty rt Royal 
for Industry | rst was a luncheon, held ‘Tuesday, 24th June, 
he Society's Bi entené 
he Earl of Radnor, Chairman of Council; Mr. Misha 
Society of Industrial tist W. J. Worboys, Chai 


Industrial Design; and the incil representatives on the R.D.I. Joi 


, Mr. F. H ndrew ir Alfred Bossom, Bart., Mr. F. A. Mercer 
Mr. E. Munro Runtz. iditior 
Mr. K. W. Luckhurst, 


*s Restaurant 


( 


there were 17 R.D.IL.s present, togethe 


tary of both the Society and the Faculty 


ption w: held on nhursday, th July i he ety s Houss 
peopl wel pr ( 

1¢ Master of the Faculty, and Lady Meynell 

evening WI oetry readings by Miss 


Miss Jennifer vval hese tf 


\rece ptions are an 


vening rec 


casion and 


the first of 


stv [The Queen, 


being honour 
Highness Prin 


ne society. 


BICENTENARY) 


Che number of entries received f 


1 


ite for which was 3oth June, is 183 


d paintings, and 7 models 


699 
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The entries have been classified as follow 

Agricultural 
Suilding and Planning 
Domestic 
Education 
Industry 
Medical 
Recreation, Social and Cultur 
‘Transport and Communicatio1 

\ panel ot Judges has been appointed In ¢ 


is given below 


Judving is now in progress, and it is hope 


the results by the end of Septembe r. 


List of Fudge 
lericulture: Sir William Ogg, M.A... Ph.D 
Experimental Station (Chairman): Viscount 
Cashmore, B.A., N.D.A., Director, National Instit 
Building and Planning : Sir Alfred Bossom, Bt 
Sir Hugh Casson, R.D.I., M.A., F.R.I.B.A.: Si 
Messrs. John Mowlem & Co.. Ltd. 


Domestic: Miss Anna Zinkeisen, R.O.I.. 
Editor, 1 Imbassador : Miss Elizabeth ¢ 


Education: Sir Griffith Williams, K.B.1 ( 
Ministry of Education (Chairman); Sir Richard S 


F.R.S.: Miss G. M. Colton, B.A., Headmistress 


Industry: Sir Harold Saunders, B.Sc., F.C.G.L., 
Patents Designs and ‘Trade Marks (Chairn 
Director, National Research Developn 
Cunningham, K.B.E. 

Vedical: Sir Charles Dodds, M.V.O., D.S 
Professor of Biochemistry, University of Lor 
Selwyn-Clarke, K.B.E., C.M.G., M.C., M.D., 
Ministry of Health; Sir Henry Cohen, M.D., P1 
of Liverpool. 


Recreation, Social and Cultural: Sir Step 
C.B.E. (Chatrman); Mrs. Mary Adams, O.B.1 


Transport and Communications: A. C. Hartk 


(Chatrmanr Sir John Elliot, Chairman, 
J. D. McGee, O.B.E., M.Sc., Ph.D.; W. H 
Ph.D., Director of Road Research, D.S.1.R 
F.R.S., R.D.I., Chief of Aeronautical R« 


Armstrongs, Ltd. 





INERAL RESOURCES OF THE 
BRITISH COMMONWEALTH: 
OME RECENT DEVELOPMENTS 


HAIRMAN: I ar 
i been given 
Willett He is a men 
I At | Tor SeTVICt 
nwealth. This 1s ce 
mwealth Specialist Cor 
this country in 1948 
liaison in matters relatir 
Commonwealth. Mr. Willett t this office 
vork consists mail reparation of reports 
e British Commonwealtl 1 of providing relevant inform: 
irtments and others bot} this ntry and overseas 
ibout matters of general ologi terest. He is a 
gists, and partic ularly tl n il vey of the 
to be congratulated or ! ; his efforts 
is a Wide knowledge of economic geology, and is well 
uneral resources of the Britis! mmonwealth 
is a particularly appropriat i for this Society, concerned as it has 
n for about two hundred vears with the encouragement of science and technology 


1 dev ] ] 


1e remind you that minerals are the basis of our industrial development and a 


defence against aggression. T] more we manufacture, the greater is the 


and upon mineral resources; tl r the demand the greater is the depletior 


1 


nrenewable resources and the gre: is the need to search for new ones. That 
rch necessitates knowledge of their occurrence, distribution and mode of orizin 
ther words the application of geological methods and principles. You will find 
m Mr. Willett’s lecture that the British Commonwealth is particularly rich 
neral resources and in addition is one of the greatest potential sources in the 


rid for the development of new mineral resources 


The following paper was then read: 
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particularly mineral ore whereas the Britis! 
two industrial nations: the United Kingdon 
mineral resources, 
los 
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a lesser extent 
British ¢ 


yn 


British ¢ 


\ustralia and South Africa 
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ind 


ustrialized group with almost a self-suff 


further ¢ xplo 
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Dp 
= 


to make complete and mutual 
known as the British Commonwe 
sent resources position and our future 
1¢ United States has already done this 
monwealth is noted 


1, but a sin 
is needed 
however, the purpose of this pap 
framework of it, but rather to discus 


f mineral resources in the 


listribution 


in I Iss a group oft selected critical 1 
important to-day. This paper will 
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highlight 
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FIGURE 1 Innual mir 

tuction im £. tllion (excludis 

petroleun and preciou ” 

lh istribution of reserves and resources of select 

is presented in ‘Table I. In this table an attempt is made to 
the relative size of the resources of these selected mineral the 
of the British Commonwealth. It will be seen from the table that the 
variety of mineral resources regarded as abundant is found in Canada parti 
iron and the heavy non-ferrous minerals. Over the last decads 
recently potash, have climbed into this grouping. Aust 
Kingdom are able to contribute less than half the resources gt 
ot Canada, Australia contributing the metallic groups and the | ted King 
the non-metallic and the important minor metal germaniu ( 
Territories follow next with important minerals, graded as t 
include almost all the world’s resources of niol > 
Africa has five mineral ores falling into the abur int grou 


omium, iron ore, titanium (as titaniferous 
remainder are fairly well distributed over the remaining British ¢ 
countries 

The following list and Figure 2 show the geographi 
t 1 minera resources regarded as occurring 1 a 
Justralia Nick 
Coal litaniun 

Barium 


selenium 


lron 


Lead Gyps 


‘ 


(isvypsum : , 
YI Colonial Territorte 
; Phosphate 
C anaGaa . 
ana Petroleun 


otash , 
Niobium 








Sulphur-bearing minerals ale ; 
Petroleum oe <7 Ba 
Iron = 

Cobalt India 

Copper Iron 

Lead Titanium 


Zink Mica 
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group 


Potash 


PI SF hate 


Sulphur minerals 


Petroleum 
Oil Shale 


alloy group 
(Chromium 
Cobalt 
Manganese 
Molybdenum 
Niobium 
l‘ungsten 


Vanadiun 


us group 

Aluminium 

Copper 

Lead-zinc 

Nickel 

Tin 

Citanium 
\Vinor metals group 

Beryllium 

Germanium 

Lithium 


Selenium 


Non-metallic group 
Gypsum 


Mi a 





distribution of t 
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metalli 
continent 
g as it does a large part of th 
logical formations. It is the natt 
those of the Pre-Cambrian, that 


momic mineral deposits 
mbrian shield rocks 


lhe non-ferrous and ferro-allovys minerals and t 


ore deposits are found in the rocks of the Pt 
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metallic-ore-bearing Pre-Cambrian rocks but at 
significance except for coal and some ot! 
British West Africa the thin strip of sedimenta: 
significance. Over the Indian subcontinent 


volcanics cover the great part of both India 


and non-metallic ores. 

Geological exploration of these large areas 
the important metallic ores, and it is these rocks 
in Africa, Australia and Canada, really little is 
resources. [The same is true of the sedimet 
patient exploration has resulted in oil and 


and phosphate in Rhodesia and British East 


FERTILIZER 
Potash 


Che British Commonwealth resources of 1 
only become significant over the past decad« 
British Commonwealth was dependent upon s 
potash, India being the only Commonwe 
domestic production. Since 1939 extensive potas! 
investigated in Australia, Canada and the Unit 
extensive alunite deposits of Western Australia 
for their potassium content, but in 1949 thes 
economic grounds and Australia again became f 
sources for all potash requirements. In 1939, 
Yorkshire, England, potash-bearing beds wet 
which have, on further investigation, proved to cor 
and plans for the extraction of this potash ar¢ 
In Canada a much more recent development has 
potash beds at several points extending in a sout! 
in the west of Saskatchewan to Young in the 


averaging 11 feet in thickness like those of England 


and again the problem of economic recovery 


de velopment. Before these discoveries in Car 
the potash resources of the British Common 
now the development of these resources would 
some distance towards self-sufficiency. Nevertheles 
Commonwealth resources are still not large parti 
the vast resources of Europe (Germany, Fran 


[ransjordan. 
Phosphate 
Phosphate deposits are widely distributed thi 


vealth but only in certain parts are they large « 


ance. Viewed as a whole the resources are larg: 
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the centre 


particularly in tl 


where the largest rock ph phi ke posits occur on Nauru and 


\patite deposits are confined to South Africa, Southern Rh 
la, and in Southern Rhodesia and East Africa plans for the di 


new found deposits are well advanced. This distribution 1 


ralia and New Zealand are abl » draw their supplies of rock phosphate 
rt t 
' 


Nauru and Ocean Islands. South Africa at present draws its main supplies 

rock phosphate from Northern Africa, only a part of its domestic dey 

k phosphate being used for t ocal market as a fertilizer for direct 

Plans are at present under way for the manufacture of super-phosphate 
I I I } 

the local apatite in Southern Rhodesia and British East Africa. lh 


have no extensive de 31 f phosphate and a1 
— 


rock phosphate and per-phosphate. Canada also 
ite deposits, the source of sup] being the United States anc 
t the British West Indies 
Colonial ‘Territories, Nauru, Ocean and Christmas Islands, are r 
riy 95 per cent of th tish Commonwealth phosphat 
maining 5°4 per cent com« m the Union of South Africa (3 
the Seychelles Islands ( I nt) and the rest of the ¢ 
individually less than o-5 per cent) 
chief development of phosphate deposits in the British Commonw 
it present confined to the rock phosphate deposits found in tl 
<auru, Ocean and Christmas Islands) and to the Seychelles Islands, tl 
» producer. Apatite deposits are not yet developed to any gr 
where. The total reserves are likely be increased when investigational 


Southern Rhodesia anc £ 1da 1s completed, but this concerns apatite only 


re is no evidence to s g that the reserves of rock phosphate will be 
ased. With 95 per cent of thi present Commonwealth production coming 
three islands, Nauru, Ocean and Christmas, all of which is consumed | 
ent countries, particularly Australia and New Zealand, it means 
ultural countries of the Commonwealth are all de pt ndent 
] 


monwealth sources. Conseque tly the projected development 


i 


sphate deposits in Africa is of paramount importance to the Commonwealth 


iron ore resources of the British Commonwealth make up 47 per cent 
the world’s total and are concentrated in Southern Rhodesia, South Africa, 
India, the United Kingdom, Canada, Australia and the Colonial Territories, in that 
ler. Ihe most important high grade ores are those of Canada and Australia, 
reas the remainder, chiefly those resources of India, South Africa, Southern 
idesia and the United Kingdom, are lower grade, being made up of bog iron 
S, titaniferous ores, ¢ hromiferous and manganiferous ores. 
I'he most important recent happening in the exploration and development of 


1 ore deposits has been the opening up of the Labrador deposits in . astern 


09 
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se deposits have been prospect 
trom Seven Islands north to th 

ductive zone so far found is go miles 
ourable length of 225 miles of iron ore forn 
ot Pre-Cambrian age and have an iron content 
tions of 55 to 65 per cent within the iron fort 


significant deposits. In addition 220 million 
cent iron ore are available but not likely to be 
f the abundance of natural ores. 
r present mining systems the resery 
112 million indicated tons and 1,176 mi 


S 51 per cent, which re presents 685 milli 


FERRO-ALLOY 


res are found in Australia and ( 
there any significant production. ‘The Austra 
generally low grade: the largest deposit is f« 
unsuitable for metallurgical purposes. Canadian 
small and of too low a grade to be of economic imp 
large deposits of low grade ore in Manitoba for whi 
been developed to raise it to metallurgical 
ind Southern Rhodesia the important chromiun 
lhe ore is of metallurgical quality and forms tl 
India on the other hand has scattered chromite 
fairly large reserves, but there is great variatio g 
[ndian production is now consumed locally, and in 195 
fourth in the British Commonwealth. 

Sierra Leone and Cyprus are the only Colonial Territ 
chromite deposits. ‘The former has potential reserves co 


Square miles which are at present under investigatior 


about 8,000 tons is limited by the inadequate rail transport 


Cyprus maintains a steadily increasing production, now 18 
the Colonies in 1950 produced 26,620 tons, 2:8 per 
wealth production. 

The great « hromite deposits of the British ¢ 
associated with the serpentine rocks of the T: 
the Great Dyke in Southern Rhodesia. The reserves 
representing a total of about 500 million tons of 
\frican chromite is of acceptable chemical grade, 
present the only producer of such chrome 
Rhodesia is high grade metallurgical chrome ort 


Cobalt 


sources of the British Commonwealt 
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Northern Rhodesia, the named being the chief ommonw 


icer, and second t 


iction is about hal 


peak production 


943, When a production of 


nually from their copper-cobal 
\\ developm nt is the 
15 per cent cobalt is being d 
is of ore daily. ‘I 
short tons by 1955 
short tons by 1955, 1 
1] 


n all. ‘These d opm uld more than doubl 
nonwealth pro 
nese 

manganese resources | tish Commonwealth are almost who 

1 to e countries, tl nio f South Africa, India, and the Gold 


Colony. The respective produc is of these countries are similar, and 

tively they are responsible for 99 per cent of the British Commonwealth 

The remaining one per cent is made up largely by Australia with minor 
duction from Northern Rhodesia, New Zealand and Fiji. 


| creased production in bot! India an the Gold Coast 1S dependent on 
tter transport facilities, and an improvement in the railway transportation 
India was the cause of the recent sharp rise in manganese ore output. The 
1 Coast’s output also is limited by the capacity of the railway to the 

l'akoradi and berthing accom1 


lation at that port 

Che upg line of low-erad j ‘ ind ] HN mal ee : ! 

i ipgrading of low-g \ and reyect Gumps Wlil Make for increased 
} 


luction, and with that i w a considerable amount of research work on 


s containing less than 2 I it Manganese is at present under way in India 


South Africa, wl ere at arge reserves of low-grad 


r extent in Australia I I States is the largest importer of manganes 
and much of it come ol British Commonwealth, particularly from 


lia and the Gold Coast; consequently increase in steel prod 


uction 1n 
ited States and the nited Kingdom must call for 
luction from the ¢ monw } f the British C 
is second to the ni | ig nas an imports 
iwanese reserves of h Commonwealth at 
of South Africa, India and the Gold Coast, wher 
Colonies have mit eserves that do not substantially 


ure, 
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s} Commonwealth is nota 
1950 the British Common 
s total, whereas the United Stat 
of the rl production Wit 
\ustralia are the only 
occurs widely in South Afri 
production 
f molybdenite are not extensi 
greater and otter a greate! 
»duction of molybdenite, like other mit 


is price s, and as the necessary preiin 
lent upon the price of the end produ 
1. As the major production of the wor 
rice rarely varies, although recently it has 
vel, and it has never shown spectacular rises | 
there has been little production by small workit 


Viewed as a whole the molybdenum ore 1 


do not hold promise of Commonwealth self-suffici 


Australia, production could be increased by the 

in the potential molybdenite bearing areas of Sout! 
promises in the Colonial Territories, particula 
these possibilities the present prospects art 

suggests that present demand should bring abo 
areas that are known to carry the ore and this is acti 
areas, but the price and long-term demand ar 


bring about the needed vigorous search. 
Niobium and tantalum 


Che chief ores of niobium and tantalur 
tantalite, which occur as a mixture of niol 
manganest lhe ore grades from normal ¢ 


at one end of the scale, to normal tantalit 

and manganese contents also vary widely 
found in nature as pure minerals, and depend 
in the solid solution so the ore of that particu 
is classed as being in tight supply in the | 
supply in the United States. 

Niobium- and tantalum-bearing minerals aré 
lesset in Australia, Canada, the Col 
British ana) and Southern Rhodesia. The Brit 
of both niobium and tantalum concentrates is 
97 per cent of that comes from Nigeria, where t] 
lhe British Commonwealth production rose 


2,348 tons in 1944 and has since fallen steadil 


F112 
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pment has been the indication of the presence of economic quanti 
ite in the Morabisi area of British Guiana where development pl 


inder way. In U gand: I nt discovery sence of pvt 


ercial quantities ar 1 the perimeter Sukulu ring dyke com 


1 the potential rces i um, but th roblem of separa 


re still remains ort n Rhodesia a prelim rv examina 


arbonatite occurrences <¢ iated with ring dyke 


associates 


great 


two 
IgI4-15 


low levels and, as a resul 10S the tung 1 ore-produci 


operations g45 the pri f tungsten fell, but by 


1949 


g again and th t nt hig rice level has stimulated produ 


it most I rodu ireas are now very active. Much of th 


small scale strip workings 


ge scale mines that are 


monwealth former] 
tributed 58 


} t - iT 
lucer, pro uci 


10 single 


1 replace the Bu 
icreast th vera production of all the Br 
would go wel I tn 1 ( overcoming 


iction are however tied to pri ind demand, and 


I hy é 


‘ 


yst sensitive to price fluctuation it is difficult to for 


stics. Given a period of reasonable prices, then the industry 
blish itself, reduce nining and treatment costs and so 
rate at lower price leve he ist two decades the demar 


mulated by the armamer dustry itself but by the gen widespread use 


h speed machine tools, : nsequently there has been 
j 


nana, 


a somewhat stea 


sritish Commonwealth total prod 1 represented 22-3 per cent ¢ 


rld production for the years 1 In 1949 it represented 7 per 
rid production. 
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\n indirect picture of the tungsten or: 
wealth countries can be gained by comparing 
and II and as these were times of exceptional 
Spare d to explore and de velop the ore deposits 
Southern Rhodesia, South Africa, Australia, ¢ 
increased production during World War II, th 
tories, New Zealand and the United Kingdom, 
The sharp rises in the case of South Africa at 
the result of major exploration and developt 
significant for that reason alone. Equally imp« 
in New Zealand, which indicate a working out of th 


in the Colonies would be even greater had not 


been developed, for the 1914-18 production cat 
noteworthy increases shown by Australia, Canada 
and Southern Rhodesia suggest that these 
tungsten resources of the British Commonwealt! 

In 1949 the British Commonwealth produc« 
which was 4o per cent of the total United King 
It is clear that to obtain anything approaching sel 
wealth production will have to be at least doubl 
attractive prices, the Commonwealth should 
exploration and development of tungsten ores t 
balance consumption. ‘The available estimates 
major deposits in Australia, Canada and the | 
measured and indicated tons of metallic tungsten 
categories in these countries are probably twice tl 
other Commonwealth countries probably th 
tungsten reserves of the British Commonwealt! 


metallic tungsten. 


Vanadium 


Vanadium resources of the British Commor 
South West Africa and Northern Rhodesia. ‘These areas 
within the British Commonwealth, and together they 
equivalent of about 500 tons of metallic vanadium annual 
ever, Northern Rhodesian production has ceased, and 
producer is at present South-West Africa. ‘Theré 
rences in both India and Australia, some of whic! 
recovery of the metal. In Canada the ilmenite 
vanadium, while the titaniferous magnetite deposits 
Gt Watix. 


Che present British Commonwealth sources of vanadium at 


to meet the present demand and the situation h 


cessation of vanadium extraction at Broken Hill, 
leaves South-West African vanadium-bearing ores 
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Commonwealth. Bri mmonwealth production can be expanded by 
yvery of vanadium f irces as natural petroleum, flue dusts and 
he first source n i is the Middle East petroleum is low 

n, Dut at present s of Curacao ar imported 
{ Kingdom and yield f vanadium annually. 
ported iron ores 1antities of vanadium which 
ed from iron and steel smel but at a cost greater than that of th 
vanadium from flue dusts, 


ty occurring ores, nis, ( 
len to a point vhere such methods 


possible if the « 
economic or some makes its recovery imperative. 
‘ ource will be from titaniferous iron ores such 
of South Africa, whicl ntaim 1°5 per cent vanadium. A certain amount 
terest from that pou f ew 1s already being taken in these deposits 

f titaniferous beach sands carry 


deposits in New Zealand consisting ot I 
] 


vhich is regarded as a 


tl long term a 


1¢ 


all amount of vanadium ( to 


tial source. 


nium 
British Commonw 
iminium, the cl found within the Colonial 
around the ‘ Jamaica and British Guiana. In other 
ries, the Gold ( and aland in Africa, equally important reserves 
ywwn, and there } nal ones in Borneo and Malaya. India is by 
most importan ymmonwealth countries and Australia 
ins the only other ommony h country witl 


if nt resources 


STUETILITIC 1 


addition to the tf I of DauX themselves, 

ntries possess large sources of e! trical energy, some already 
purpose of reduction of bauxite rs at present merely p tential 
ling example of developed power sources ft 


the most outstand1 
the Gold Coast sources are being 
ire found together New 


la 1S 

ium industry, while developed as this 
the few areas where both power and bauxite 

lectrical potential, may yet 


with an important el 
of bauxite from the East Indies or Australia (thoug 


offer a suitable 


nt for the processing 


latter is already developing its power resources), and the possibilities of the 
be overlooked. Viewing the British 
ry 


ritory of Papua New Guinea must not 


its resources of 


mmonwealth as a whole, both bauxite and the necess 
trical energy to reduce it are ample to sustain a large expansion of the industry 
total demand for new aluminium is projected for the 


ve-fold increase in 
ll within the present estimate I reserve 


world, which Is We { } S OT | L1UXIfte 
iough it would call for electrical 


of much of the potential el 


narnessing 


ergy 
he major producer of bauxite within the British Commonwealth is British 
3 per cent of the Commonwealth total. The 


liana, which is responsible for 93 | 


xt in order is the Gold Coast followed bv India, Malaya and Australia 
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Copper 
lhe British Commonwealth resources ot 
the world total, occur in two 1 
vith Australia and South Africa fo 
production represents 2°5 per cent of the total n 
» decades exploration in 
1 indicated reserves at a stead\ 
litfcult for, in the main, pa 
titative definitions of assessmer 
1 reserves of which no estimate 
hey will furnish the indicated and 
\ comparison of estimates of the past, the per 
total and the percentage the igsc product 


shown in Table IT. 


Villions of short fons 


Lead-zine 


Che British Commonwealth has no less tha 


and the rate of discovery and devel 


reserves, 
to increase during the last few years; thus inf 
inc~eased, and the indicated and measured reset 
The figures presented in this report show that t 


1950 approximately 32 per cent of the world’s 


production could be maintained for twenty-t 


Estimates based on information at present 
Commonwealth possesses 18 per cent of the 
zinc reserves compared with 32 per cent of the 

The three recent lead ore discoveries are 
Canada, Nigeria, and Tanganyika; in the last 


716 
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Although small lead posits occur 


incant reserves al 


lates in this report are 
dicated ores and 1 cannot represent final 
1 reserves cannot computed, but represent 
by advances 1n | cesses, the indicate 
s are maintained. it is important to ré 
een only thre« signincat ries of lead de Pp Sits during 
ffset the static position erve picture, and that future 


continue to come 
ken Hill, in Australi 


levelopment over the 


idy developed areas of the Commonwealth. 
a, ve of the best examples, where steady exploration 


vears have maintained the measured and 
ted reserves at a 1S] level. Constant exploration and investigation 
led to keep the at a constant vel and unle that 
rae hertaks {soon 1 me diminiahi aA 

tion is undertak 1soon decom Giminishing Quantities 


of both sent British Commonweal 


th production 


isured and indicated reser 


ves whereas in the 
. 51 Suggests that « xplor 


I 
more vigorous in the search for copper or, and it s 


cen it 


| 


mn and in 


tpt 

1 eems more | 
arch for new copper resources has proved more successful than 
r zine ores. The latter suggestion is supported by comments in the 
ications of the chief mineral producing countries 


[he nickel resources of the Commonwe: confined to tw 


of South Africa. Although nickel is know 
Southern Rhodesia, there has b 


intries, Canada and the | 


no! 
yecur in Australia, India and een no dey 
nt in these* countries except a small production of concentrates pri 
39 from Southern Rhodesia. The greater part of the British Commonw 
world production comes frot 


1 Canada, which provided 
tish Commonwealth total in 1951 


1 OQ per ¢ 
Nevertheless the South African 


shown an encouraging increase, having now reached 1,254 tons in 
he reserves of nickel da in the form of 
A new Canadian development has been the utilization « 


arryving 1°223 per 
es. Because of the non-availability power of and t 


utoba) low-grade copper ore, ¢ kel and 
, 

l ne haulage COSt of Tue 

xes, an entirely new and completely wet ammonia leach proccss was devel 

it yields, as a precipitated powder, 99-99 per cent nickel, which 

ed in bulk as such. South Aft 


ypec 
Is sold ind trats 


has large deposits of nickel-bearing 
t they have so far not been able to support a nickel mining industry, largely 
ause of the fact that low grade, 


small amount of nickel occur over 


UT 


but platinum-bearing, sulphides carrying 


a wide area and are at 


present the chief 
ce of nickel. The nickel is exported in the form of a copper matte and is 
overed on refining in Great Britair 
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Tin 

lin is one of the great mineral preserves of t British ¢ 
major world producer being Malaya, followed by Bolivia and | i 
is the next within the British Commonwealth, f 
the United Kingdom, Union of South Africa ( 
British Commonwealth production represent t 4 
production, and 81 per cent of the British ¢ 

ym Malay 

Since 1945 there has been a steadv increas« 
f the British Commonwealth in particular, t most 
in that of Malaya, which rose from 3,530 tons ( 
lotal production has always been slightly in f 
although the price has seen some striking fluctuations si 15 
main source, Malaya, has in the post-war years 
has been reflected by panic buying and corresponding 
price levels have forced attention to lesser tit le posits 
Commonwealth with the result that there has t 
producers in Australia, Canada, the United Kingdon ( 
Territories. With the completion of government and indust1 st 
particularly in the United States, the price of tin took a f il 
steady drop in price will mean that certain smaller produc¢ k te 
operations 

Production costs are rising as the more easily 
exhausted, and the difficulties of maintaining the present hig utp 
increase. Measured reserves are not large and probably repres no mor 
fifteen to twenty years’ production at present rates, but the int 1 reser 
which there is no quantitative estimate available, are known t irge 
both in Malaya and Nigeria. It is the exploration and de pment 
inferred tin-bearing areas that will maintain the measured and licat 
at least at their present levels. Apart from the tradit Mala 
British Commonwealth can now look to Nigeria for furt portal 
extensive resources. 
Titanium 

There has been over the last few years a steady increas th the a 
and extent of research in connection with the product of titar 
metal and alloys. Many predictions have been made of it t mport 
and the place it may occupy among structural metals in tl t decad 
and certainly there is some indication that such predicti i 
fulfilled. World production of ilmenite and rutile, particularly the form 
shown a steady increase over the last ten vears, ilmenite pr n sh 
the greater increase with rutile productien remaining fairly steady. Expr 
percentages, India produces go pel cent f tl ilm t } 
Commonwealth, while Australia produces 98 p ent of 
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he British Commonwealth countries, except Pakistan, Southern Rho 
the United Kingdom, have large reserves of titanium ores, the chief p1 
resent being India, Canada, Australia and Malaya. Both New Z 

Africa have large re ves titaniferous ores. In Ne 


in titanomagnetit 


titanium bea r iron ores, ntaining 


titanomagnetit 
Canadian deposits 
pment point o al ne important in the (4 
ates show 2 million I yt e representing 
ic titaniun 
Information at pres availal hows that the indicated titanium 
ne British Comm wealth at la oC and on geologica evidence the 
Ss are many times greater The titanium oré resources of \ 
, the Colonies, India and New Zealand, representin; cent of British 
monwealth total reserves, are in the form of beach and dune sand deposits 


t make for easy working and concentrating. 


INOR METALS 


Bervllium 
Beryllium is a light-weight metal that did not become commercially important 
ntil about 1932. Its principal use has been largely as an alloy, chiefly with copper, 
vhich is used extensively in the production of aircraft, electrical equipment and 
recision instruments because of its outstanding ability to withstand fatigue and 
ear and to conduct electricity under high temperatures. A new use for beryllium 
in the field of atomic energy, where it serves as a moderator and neutron 
flector, and because of its increasing use in this field information concerning 
the size of deposits and production statistics is becoming more and more 

stricted. 
[he major part of the British Commonwealth production comes from South 
\frica (including South-West Africa) followed by Southern Rhodesia, a new and 
creasing producer. South Africa is the world’s second producer, next to Brazil, 
nd is responsible for 55 per cent of the British Commonwealth production 
1 about 23 per cent of world production. Beryllium is forecast as being in tight 
ipply over the next few years but a steady expansion of world producing sources 
envisaged to reach a 60 per cent increase by 1975. On this basis the Britis] 


ommonwealth production may re: 4,500 tons. 
ermantum 


During the last twel ( months there has been an increasing interest in th 
overy of germanium by the sharp increase in its use by the electrical industry, 
irticularly in semi-conductor devices. The introduction of the semi-conductor 
riode or transister has emphasized the unique properties of germanium as 
aterial for such semi-conductor devices 


Semi-conductors do not constitut the sole requirement 
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the electrical industry. Metallurgists wish to ex] 
silicon in silicon steels, where it is expected to p1 
far there is little germanium available for investigatiot 
applications 

lhe principal source of germanium in the British Com 
the United Kingdom. The present output of 0-5 tor 
flue dusts accumulating in the producer gas systen 
such dust are at present insufficient to meet the dem 

In view of the importance of germanium considet 
in the United Kingdom in the possibility of additiona 
Commonwealth, both from coal and any natural 
that may occur in sufficient concentration to allow 
that even small tonnages of such minerals could eas 


greater quantities of the indigenous germanium b 


Lithium 


The talling off in the demand for lithium n 
1945 has been arrested during the last few year 
furthering the utilization of lithium compounds 
demand for lithium compounds has, since 1947, 
production of lithium-bearing minerals in the 
lesser extent, in the British Commonwealth. 

lhe lithium-bearing minerals produced within the 
are lepidolite, spodumene, amblygonite, petalite and 
producer, South Africa (South-West Africa), is 
94 per cent of the British Commonwealth total. Pra: 
6 per cent is produced by Uganda and Southern Rhode 
by Southern Rhodesia alone. The lepidolite is the 
produced within the British Commonwealth, and 
amblygonite and petalite are at present produced, wt 
the most important lithium-bearing mineral produce 
Spodumene deposits within the British Commonwealth 
important production should the demand for 
to encourage activity. ‘The most promising p1 


are those of Australia, Canada, Southern Rhodesia 


Africa. In Australia there are several workable occurré 
Wales, Western Australia and the Northern Territory, 


increased demand and price. The increasing demand has stit 


development of spodumene deposits in Canada, and serious 


now being given to active production of the important deposits of spodu: 
indicated in Quebec and Manitoba. The chief Southern Rhodesian de 


DOSIIS O 


r 
in the Bikita field, where lepidolite and amblygonite are produced as a by-prod 
of the tin mining and there has been a notable increase in production 
1950. Spodumene and petalite occur in reasonably large n 


while in other parts of Southern Rhodesia lepidolite occurs in possil 


720 
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On the 


lithium bearing mineral 


are moder is responding to the incr 


Present Sou frican production comes entir¢ 


in the ape Province 


nic possiDiliti 


g use 1 


- 1 
5 


States al 


mportant 


ealth demand 


1 States, 


monwealth res 
t sufficiently ate what production 
iched and how long e held at the increased le 
going to be fulfilled tl i Ss imperative that the 
n the British (¢ 


ll possible lithium deposit ithi 


ively pushed ahead 


elentum 


Selenium, next to germanium, is v one of the most sought afte 
etals because of its important uses inthe manufacture of rediffusers and in 
uses in chemical industry. A 


ctric equipment, in addition to other 


rduction of selenium has been maintained in the British Commony 
ore than go per cent coming from Canada, where production has been 
80,000 Ib. annually, except in 1946 and 1947 when 521,686 and 501, 


howe 1a drop to 242,03 Ib. ‘The 


spectively were produced; but 1952 


resent production, t 


selenium is still rising and is outpacing the p 
fined coppet 


art of which is directly related to the output of electrolytically refined copy 


lhe selenium recovery capacity of Canada, for example, has never been fully 
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utilized, and it is obvious that as the quantity 
increases so do the anode muds and in turn, s¢ 


The remaining Commonwealth selenium pro 


liet 
copper refining of Australia and Northern Rhodesi 
and 9,772 lb. respectively were produced i 


IQS! 


recovery process, experimental and development work 
on a method of extracting selenium direct fror bl 


without electrolytic treatment. 


NON-METALLI 


gypsum deposits occur in most 


in some Colonial Territories, with the re 
than satisfy the local markets. 

Che largest producer is Canada, being responsil 

British Commonwealth production, followed by 


28 per cent (including anhydrite), then Australia 


3 per cent. The remaining 12 per cent is shared by S 
and Pakistan, in that order. 

New Zealand is the only Commonwealth co 
at all, and consequently is next to the United Ki 
of both crude and calcined gypsum, Canada is 
forms of gypsum in the British Commonwealth, t 


Australia, the United Kingdom and Jamaica 
in Australia, Canad 


The greatest resources lie 
Quant 


and to a lesser extent in Jamaica and India 


available merely indicate in most cases the res 


development and exploitation have taken pla 


occurs over many square miles of territory ra 
occurrences found during oil drilling operations. O 
resources are known, as in Pakistan, that are too 
munication to be economically important at present 
As a result of the world shortage of native sulphur 


toward the manufacture of sulphuric acid from at 


the United Kingdom, the largest importer of 


minerals of the British Commonwealth, the anhy 


satisfying any increased demand resulting from an expansi 


1 industry. Only an adequate market for the Portlan 


acia 

product, however, makes this process economically 

importing countries with large gypsum and anhydrit« 
\frica, India and Pakistan, are interested 


ail 


South 


acid manufacture. 


Mu a 


India is by far the most important producer of mica 


Commonwealth, and here resources, accessibility and w 


—22 
je 


or 


K 
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few other countries are compete Nevertheless, 
71 stockpiling has, since 


importance of mica, 


ommonwealth countries 


and production in mos 


a with extensive deposits most important British Commonwealt 
er, but largely because of a recent recession in demand there has be 


cline in the production of sheet and trimmed mica. ‘There is a small | 
yegmatites of the Northern ‘Terr 


4 


both of sheet and scrap, from the f 

RES ; I Ca eee nd ti mainlv dependent upo 
istralia for stocKkplling purposes and this is Mainly Gependent uf 

Te 

1 price. A certain amoun mica is produced in South Africa, whic 

; third as one of the more 1 yducers of the British Commonwealth 

t mica lies at present 


British Commonwealth prod 1 of vermiculite 


within South Africa; although deposits are know Southern Rhodesia, 


Kenya and Canada, and are considered to represent 


there has been only a token production from ‘Tanganyika, 


ern Rhodesia. 


ill Commonwealth countries except Pakistan and the United Kingdom, ther 


ca deposits of varying size and grade. The production of condenser g 
TX 


dia, although it is interesting to note 


mica is mainly confined to It 
xample of the stimulus of war-time prices New Zealand was abl 
a local demand for condenser mica, a position that was true of most 
nmonwealth countries. Production costs are, however, sufficient in most 
; to make the development of many of these deposits uneconomic, but It 1s 
obvious that British Commonwealth reserves of this strategic 


rtheless 


il are for all intents and purposes unlimited. 


CONCLUSION 


\ picture of the size and projected life of any mineral deposit must be ever 


as a result not only of advances in metallurgical techniques allowing 


ot! progre ssively lower gra les of ore, but also ot exploration, that 1S, 
yutlines additional inferred tonnages; these a 


and finally 


ary geological mapping, which 
ler pressure ot de m and, are examined in detail to bec ome indicate d, 


isured, ore of economic significance. Any attempt at an assessment of the 


ral resources of a country or group of countries must take into account 
nh Wr } t} . . 

rge unknown: those parts of the territory that have not been geologically 

pped as a part of a regional programme. The primary geological mapping is 

ong way from completion even in such countries as Canada, South Africa 


{ Australia, where there are large geological surveys and a vigorous mining 
now being spee led up by the increasing use of 
photographs and systematic photo-geology, an aid to geologists that reduces 


lustry to stimulate. The work is 


ine field work but at the same time increases the indoor and instrumental 
k considerably. However, it does enable information to be gathered of areas 
vered in bush and superficial deposits that would yield very little to the field 
rker. The general effect is an increase in speed and accuracy. 
In the detailed picture, the examination of the ore deposits thems 


physical and geochemical techniques are important tools in 
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structure, nature and extent of these deposits 
individual worker—he is a member of a teat 
geologi il Mapping 1s still the concern of tl 
foundati are laid upon which the team work 
The future capital of inferred reserves di per 
primary geological mapping; thus it is 
and kept at the present steady pa 
increase he considered. We must not be 
primary geological map, especially of the Pre-( 
# most metallic mineral ores. Speaking in a 
Professor Griffith Taylor urged thi 
<ploring the geology and mineral d 
we should explore the shield of A 


at | ee wide exposures of rock for 11 


And finally, should we not sit down and 
position, of resources in relation to the de 
utilization and the other related changes tl 
twenty-five vears? This has been done 1 
Commission, and surely such a document, wit 


on the British Commonwealth, would be of 


alone would help to clarify ideas and policy on g 


which is the basis of development of future minera 
DISCUSSION 


SELWYN SELWYN-CLARKE, K.B.E., C.M.G. (Chair 
In a gathering of experts like this it takes a gre 
like myself to get up, but I should like to add a p 
opening remarks. He mentioned the interest wl 
in geology. I should like to quote some extracts ki 
Nr Cleveland-Stevens, which go back to 
follow T money paid to foreigners, for large 
manufactures, being very considerable, the Societ 
who shall on or before the second Wednesda 
any one port in England, from any of His Majesty's ¢ 
quantity of potash, not less than fifty ton, nearest 
tpotash: the quantity landed to be ascertained by 
the Collector and Comptroller of the Customs, and the 


in such manner as the Society shall direct’. The premium 
In one of Mr. Willett’s diagrams you may have 
210 million tons of potash deposits recently discovers 

The other interesting reference to these premiun 
to cobalt. If you remember, cobalt, like potash, is 


throughout the British Commonwealth. This extract r 
j 
lon 


been already discovered in some parts of this king¢ 
less than ten pounds in weight, for the best in qualit 
the 15th day of January next [that is to say, January 


i 


certificates of the place where found, and reasonabk 
in quantity, the sum of £30° 


724 
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ist to disclose my ignorance still further in this matter, I should like to put one 


yn to our Lecturer, | ise it just possible there are one or two others wh 


gnorant of geology as mvself. What is the verv great importance that 


LECTURER: Mica th | rical industry, particularly condenser 


very pure mica free f1 I tainings, having a high dielectric 


ntegral part, and at present a non-replaceable part, o 


point 1s 
k like closed 
feet in diameter 
purity has conside 
e sneet a 
Nir W let 
has put on the importa 
calls tor constant revi 
way 1n this respect, th 
p to date with t y their mineral resources 
deal to do with th: ) minerals in the Colonie I can remember 
the searcl trategic minerals during both world 
were not 1 ut it is | i that the outstanding examy 
States with res t ) and up-to-date tocktaking of tl 
s will be owed by tl nited Kingdom and the 
itis being d \ t illett is most encouraging 
luable such information can be in directing future im 
re is another aspect o importance of minerals from a strategic p 
Many vears ago tl Thomas Holland, who was Director 
gical Survey dix bl a paper in which he claimed that if the 
States and Great Britain o combine in controlling important minerals 
uuld be prevented. That view, unfortunately not applied, was proba 
the time when Germany was the menace. Now with Soviet Russia in the picture 
e situation is very different. It is, no doubt, still true that the United States 
United Kingdom wi the Commonwealth have together a sufficiency 
he important and vital minerals essential in time of war, but it is also probal 
Soviet Russia is equally self-sufficient. Unfortunately, we do not know 
vhat the mineral resources of Russia are 
I would like to ask Mr. Willett if he has any inkling as to wl 
} 


eficiencies, if any, Russia suffers with respect to strategic minerals. If sucl 


ere available it would be a very valuable guide for future action in time 


THE LECTURER: I do not think there is much I can reply to that questior 


lances 


vy knowledge of strategic minerals of Russia, their deficiencies and their abun¢ 
probably not even as good as the questioner’s. We both have access to the same 
nformation, the daily press 


I have a recollection of having seen somewhere 
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tungsten were two problems. I was 

1 am still a little hesitant to suggest the: 
to the beginning of my lecture, Ru 
Shield. Siberia is relatively unknowr 
major mineral discoveries in that tert 
ambrian rocks not being abundant in 

the tree rld; Brazil is a relatively unknown area 


Brazil appear to occur on a large scale, for example 


IAN DAVIES: I should like to ask our speal 
t know how it could be done and I do 
could do it—of insuring that the mineral resources 
the benefit of the Commonwealth as a whole. I | 
American company, the John Mansvill 
on a very large supply of vermiculite. Alt] 
ot that mineral, the profit on it will obvious! 
‘The other point I should like to raise is the absol 
export of a certain mineral; | cannot remember the 
to me that with the present loose Commonwealth 
a country like India or South Africa, in time of 
Commonwealth emergency, to say that they 
out of the country. That is a problem which 
of the Commonwealth are going to adopt this attitude 
Lastly, I do not know whether Mr. Willett mention: 


I am rather interested to know what the reserves of asbesto 


LECTURER: I do not think I can express an\ 
as to whether we should prohibit nations out 
developing our mineral resources or trading u 
I personally think it would be a very difficult thing 


after all we do live by trade. The development of mineral 


often in our own hands; too frequently we have ha 
develop our mineral resources 

India’s prohibited exports are minerals associate 
and beryllium. The statistics of both are not publis! 
India is a republic within the framework of the Cor 
the same relationship with the United Kingdom 

The third question was to do with asbestos. Ther 
throughout the British Commonwealth associated witl 
basic intrusions of South Africa; as also is chromite. The 
\frica carry asbestos, as do those of Southern Rhodesia, C 
Usually the large deposits are governed by access, whicl 
their development. The unfortunate thing about geog 


deposits are too far away from the centre of use or the 


MR. U. BALIOL scoTT: To what extent have we n 
the co-ordination of statistics, both production-wis¢« i 
the Empire, the United States and the other count 
International Materials Conference, as I understand 
To what extent had they got really workable, usabl 
was in existence ? If they had any, is that organizatior 


it and how is it working? 


HE LECTURER: On the question of co-ordination of 


colleague Mr. Howling in the audience, who probably 
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rity than I can as he 1s responsible for the compilation of the Colonial Ge 


s annual volume of statistics on mineral production 
British Commonwealth itself expresses its product 
ilarly production—in a variety of terms; we do not e\ 
example, Southern Rhodesia, South Africa and ¢ 
tralia, New Zealand and the | ni 1 Kingdom use lor v 
nationally, you find many count ise metric tor 
rt tons domestically and metric tor internationally 
lefinitely state the unit you are working in, otherwise 1 ads to much work 
nverting to a standard unit 
think there 1s room for co-ordi ion of statistics and presentation of statisti 
the matter was discussed at tl 1948 Geological and Minerals Conference in 
ion here and it was decid ipproach the Commonwealth Conference 
sticians with a request thi tatisticlans investigate the position 
can bring about some suita method for the presentation of minera 
mn. The answer wa ‘ nineral people did not ute know whe 
d themselves and so atisticians were unable to do anything about 
ire still at that stage. As far « can see, we all present stat a ike th 
es lead us into quite a lot o nnecessary calculatior 
early expressed | do not think it is a serious matter 
know that does not completely answer the question 
a long discussion. 
MR. T. D., WEATHERHEAD, 0.B.E.: Many people talk ot the great need for assessing 
mineral resources of the Commonwealth and for increasing their exploration 1 
to make sure we have sufficient reserves for the futu but is there a poli 
ng? As one speaker i 
prepared whenever a war comes. Is it not true that the Government usua 
it it is up to the mining companies to carry out exploration as they are 
ise of the deposits and are presumably going to make a profit, and 
ften the companies turn round and assume that it is the Government's job t 
t the basic geological survey? Is it not also true that, within the time 
ible to find out what minerals are lable in the unexplored areas, no § 
partment, however big, could comfy job in time 


it not, therefore, better to | what Newfound recently 


ng such a problem? When Newfoundland took over the management 


urs there was no geological survey of territory and the Government 


it they would not get private companies to come and take up concessions on the 


is of a blank map. But if the Government took the risk of having a preliminary 
logical survey carried out at their own expense, then companies would probably 


ike the risk if they considered y gical evidence warranted it. The Government 
refore used a private organizatior prepare a geological map of some 5,00c 
1are miles. This was completed 1 wo vears using all the modern techni 

xploration, with the result that ly whole of that area was taken 


by private mining organ 10 and the Government was paid 


sions 


wn for the money it had lai t in basic exploration work 


HE LECTURER: I think the tl t Newfoundland G 
well in a compact territory id Vv re there are concer 


taff and equipment to undertake h a proposition; but I do not thir 
| 


re the staff or concerns available in tl ung and geological consulting 
this country to carry out such work ‘ he British Colonial territories 
at no expansion of any geological surve\ going to produce withi 


irs a geological map; I mean a primar olog ap of one » tl 
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train your men and it does take son 
»ductive. I think the Colonial Dire: 
they feeling the full benefit of their 
he difficulty with any governmer 
from its primary aim of ge 
it is a servant of the communi 
personality in charge to resist 
to what are relatively minor, alt! 
t of knowledge to 
ike, and regional work 
the regional work is pursue 
to produce a picture of the 
because of the nature of the 
with their more detailed techniq 


‘ 


deposits. It is that little area o 
wre the detailed work on miner 
igencies, private mining houses ar 
that little gap that we have to clos« 
nk it is my place to discuss policy 
ythins ay influence policy in t 
ith my suggestion, that we have 
untry. Every time I look at 
onwealth is merely mentioned as 
here. There has been quite a lot of discu 
quite high level on undertaking something 


fa number of people, and I think they are 


UND TEALE: I could amplify what Mr: 
definitely the policy of the Colonial Geological 
regional mapping. If Dr. Dixey were here 
about it. It is significant that in 1947 there were al 
1953 I think it had risen to 195. With this great in 


much speeding up of regional mapping, which 


w up the evidence provided 


CHAIRMAN: You have already shown your 
uur close attention during the lecture and by the 
the lecture when it was concluded and indeed by the 
been shown in the general discussion. Obviously it is proper tl 


intere 


thanks on vour behalf for what has been an extreme! 
congratulate Mr. Willett, if I may, on dealing with a very 


subject within the limited time 


The vote of thanks to the Lecturer was carried with ac 
: 


heen accorded to the Chairman, the meeting ended 
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iE CHAIRMAN: It is my very real pleasure to introduce the lecturer, Commander 
er. You will already know that he represents the Radio Corporation of America 
I think one might say that this Corporation have done more work on this subject 
lour television than any other organization in the world 
know that you are going to hear a lecture of the very greatest importance, and 
loubt the company present is specially interested in this subject. I think that we 
re very privileged in having this opportunity of hearing Commander Mayer give 
account of what his organization has done in the States towards the development 
f this important subject. Colour television is a thing which in the future—I am not 
ing in the near future, in the middle future or in the distant future, but in some 
rt of future—is bound to affect us all here in this country 


he following lecture, which was illustrated with lantern slides and a film 
g 
ered 


I 


THE PAPER 


I feel greatly honoured at the privilege of contributing to your Bicentenary 

cture series. The long and distinguished record of the Society undoubtedly 
gives it full authority to serve as a liaison between the practical arts and the 
sciences, and there is surely no subject more fitting to its aims than that on 
which I am to speak to-day. Colour television broadcasting is as much an art 
as a science, and the day cannot be far distant when many of those present will 
be able to enjoy colour pictures in their own homes. 

The creation of television in colour was a tremendous task, and it is my hope 
that you will regard this attempt to tell you of its achievement as a small tribute 
to those whose work and genius made it possible. Within the limits of the 
time available, I intend to review briefly the fundamental engineering problem, 
yutline the solution adopted in the United States, and discuss the terminal 
levices whose development was necessary to make colour television a practical 
reality. Finally, in order to leave you with an impression, better than any words 
can do, of colour television as it operates to-day, I have arranged to show at the 
end of my talk a short colour film kinescope recording, produced by photo- 


graphing the actual images seen on a colour monitor. 
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THE ENGINEERING PROBLI 


Man has been intrigued with the possibility of 
from the earliest days of television, and we have 
how to do it in a crude kind of way, by methods mucl 

a place in broadcasting as it serves societ\ 
a technical sense, as we learn to ut 
secrets of Nature. Just as sophistication follows 
as a result of both, so colour pictures follow 
deve lopment of television. 

Ihe basic problem which faced us was to fit 

be added to our existing black-and-white servic« 


nearly 30 million receiving sets in the homes of th 


yap! BS MCR. __4 SMe/s 
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VISION 





| 
| 
| 
| 
| 
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| 
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RELATIVE FREQUENCY Mc/s 


Figure 1. Standards for black-and- 
in the United States: 6 Mc's channe 
60 fields, negative picture modulation and 


circumstances it was obviously highly desirable that the transition to 
should be introduced smoothly and without disrupting the good relatio1 
between the broadcaster and the public. The challenge to our ingenuity ther 
was to devise a transmission specification which would enable colour prograt 
to be received in colour on a colour set, and in monochrome on existing | 
and-white sets at no additional cost to set owners, and without any cha 
or added devices. The colour set should also be able to produc 

pictures from standard black-and-white transmissions. A 

system of this kind is called ‘fully compatible’, and has beer 

In doing so, however, there was another major problem. 

Che Federal Communications Commission, which has t 
regulating, in the public interest, the use of the ether in th 
established the standards for black-and-white television to 
6 Me's channel allocation structure shown in Figure 1. ‘hes 


and as a result television broadcasting developed rapid 
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t 


ent that to meet the demand to establish new transmitting stat 


onal channels would be required. I should explain that frequency 


ened by international agreement, and at Atlantic City in 1947 the nat 
orld agreed that certain bar Is, KNOWN as Bands 7 III, I\ and \ 


television broadcasting. In the United States the twelve cl 


Bands I and III are already completely in use, and the only possil 


ling the needed chant els was to exte nd the alloc ation structure 


rdeveloped ultra-high-frequer bands above 4 Me js, that 


s 1V and V. This was done and provided a total of seventy new chai 


) 


ti Samm televisior andi a r Bands I and III, so that there are 


rit 
stations operating in tl bands, and an additional 130 stations oper 


is IV and \ further total of 220 construction permits ha\ 


ted in both bands ‘ ati for new stations are pending 
stations can be interconnected for network operations, and th 
ewers have a choice of several programmes. 
| want to digress here for a moment to stress the importance of radio spectrum 


servation. Already there is severe congestion, and with the ever-increasing 
s of radio services, each interested in establishing its right to an appropriate 

in the available ether space, the prospects of relief are slight. We certainly 
t afford to add to the congestion by any wasteful occupancy of the radio 


not 


ctrum, particularly as its characteristics for transmission differ greatly 


’ 
wrding to the frequency used. 

(‘he following paragraph from a recent authoritative report on this subject 
serves to be brought to the special attention of your Society: ‘It has become 


reasingly clear that the spectrum is a public domain which must b 


C conserved 
yst carefully. . . . Radio transmission affects the life of nearly every inhabitant 
the globe. Radio is essential to the safety of sea and air travel, carries a sub- 
intial portion of all information across international borders, makes the 
tlerence between winning a War or losing it, gives entertainment and, it 1s to 
hoped, education to half the p ypulation of the world. Add these facts, and it 
clear that this intangible public resource, the radio spectrum, requires wise 
{ courageous conservation no less than its tangible brothers oil, coal, minerals, 
ests and water power’. 
As a result of these considerations the Federal Communications Commission 
ok the view that it would not be feasible to provide any extra bandwidth for 
Jlour. So if we were to have colour television, a way had to be found of compress- 
g the greater amount of information required into the same channel space 
rovided for black-and-white television. ‘To put it colloquially, we had to find 
yw to pour the proverbial quart into what was thought to be a pint pot. ‘This is 
phisticated wizardry of a hig der, and much had to be learnt before it could 
done successfully. 
It will be convenient to examine the solution to our problem in two parts 


rst we will review briefly the characteristics of sight in relation 


to colour 


secondly the electrical techniques which make it possible to add the « 


formation needed to give satisfactory and pleasing television pictures in col 
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\s you all know, colour printing, painting and 
on the basic principle that by mixing three suitab! 
green, red and blue) almost any desired colour 
In these familiar arts we mix pigments or dyes, wl 
mix coloured light 


. This has to be converted by a 


signals for radio transmission and reconverted to lig] 
tube, or kinescope, as it is called, in the receiver 
the eve. Since the eve is most sensitive to gree 

to blue, correct brightness is obtained by mixing 


carefully specified proportions 


COLOUR VISION 
Most of us are apt, all too often, to take colour 
lives, yet it transforms the commonplace into 
humdrum memorable. Without 


the 
colour life would 


vision is a complex process involving the eyes 


ind 
and 


far from being fully understood. We experience the s 
its three major attributes, brightness, hue and satura 
of light intensity or ‘luminance’, and is the only attribut 
coloured and non-coloured objects. Hue is characterized by tl 


length of a colour, which determines whether it is 


Saturation describes the vividness of colours of 


the 
thought of as related to ‘purity’, or freedom from dilutic 


cit “GREEN 


450 

‘eve “wiue’ —— 

PRIMARY PRimaAR 
FiGuRE 2. The C.I.E. colour triangle, illus- 


trating colour matching of small pieces from 
chromaticity data of Middleton and Holmes 
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R 


the principles of colour 


1e science of colorimetry has been built up around 
} 


g and by international agreemen 1¢ ‘chromaticity diagram’ of Figure 2 
adopted, as points 
terms of mixtures 


determines hue ar 


1ocat 


asi-radial lit 
while saturatior 
uitable choice of prin 
Satistactory tor our 


three-colour large areas, whe 


' , 
ly small, ad ate reproduction may 


1s sulncient 


of only two colours. This fact emerges as the result of a 


a on vision accumulated in recent \ perhaps not vet 
; 


ciated 


1945 Willner and Knight reported 


g | finding that any colour in a small enough 


h can be matched by mixing only two, and not three, primary coloured 


hts. ‘wo Canadian scientists, Middleton and Holmes, performed th following 


periment. ‘They cut small pieces from colour sheets and then asked observers 


match the pieces to various large sheets. It was found that the best match 
th sheets of different colour from those from which the pieces wer 


Their results are shown in Figure 2, where the white 
ymaticities of the original she« 1 the black dots the chi 
eets which gave the best co For the small pieces the chré 


igram tends to become a single line; and the two primaries need« 


are an orange-red and a greenish-blue (called cyan). Another English wor 
Hartridge, has also made a wide variety of investigations on colour 
small detail, which corroborate these findings. Further confirmation is 
ind in studies of two-colour photography. Clyne notes that although 
irs of primaries are capable of giving black and grey, only the orang 
ymbination can represent adequately the hues of sky, flesh and foliage 
so familiar in nature. Add to the observations of sharpness of 


f colour and of brightness contrast edges made in the RCA Laborat 


a 


1IsIon O 
d we find all the experimental ¢ full agreement that for fi 


iS IN a picture, two-colour presentation is entirely adequate. Moreove 


vidence indicates that the eve seems to have greatest acuity for colour differen 


hen they lie along the orange-cyar g, it 


axis. In passu 
ym this that people with normal vision see small col 
he same way as people who suffer from green purple c« 


Hyects. 


Now for what happens when the detail becomes very fine: A. V. Bedford carried 
it tests several years ago on visual acuity to colour which established. that 


ye does not see colour at all in the very fine detail of a picture; only the perception 
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of brightness remains. Actually, the acuity of the 
than for green, and for blue less than either. Th 
changes in brightness than it is to changes 1 


appreciated that as picture detail becomes finet 


to a point which represents white on the chror 


need to remember that information theory tells us that tl 


nore bandwidth than is need 
detail 
In general a transmitting channel can forget 
one-half cycle of the highest frequency passed 
capacity of transmitting a maximum of 8 milli 
values per second, although in practice the rat 
passed over a given channel is determined by 
signal power to nose power. 
\t one time it was thought that the transmissior 
would involve transmitting three times the am 
for a monochrome picture, and would therefor« 
three times as wide, but it has been realized for son 
unnecessary. In fact, it has been determined experim 
width for colour information alone can be limited 
without the eye realizing any loss of colour in the trat 
I have a set of pictures, kindly prepared by D1 
- elephone | aboratories, which show the differenc« 
the bandwidth for each colour and optimum rati 
made by photographing pictures projected on a scr 
consisting of three colour units, by means of whic] 
components of a picture can be accurately superimp 
units is so arranged that the images can be thrown out « 
the magnification of the system, thus maintaining 


‘The amount of optical defocusing is related 
electrical transmission system, and the projector is calil 
(The lecturer here showed four pictures, one giving 
equal bandwidths of 3 Mc,s in each of the three-col 
bandwidth ; the second showing the effect of halving 
to 15 Mc's; the third again representing 9 Mc s bandwidth 
Wes red and 1 Mc's blue; and the fourth showing the 
these channels, t.e., 3 Mc/s green, 1 Mc/s red, and } Mi 
lhe effect that I want to point out particularly is that, 


in picture quality as the bandwidth is reduced, the props 


width to the three colours according to the principles evolved 
as in the last two pictures results in better quality pictures 
bandwidth is used with equal channels for all the three colours 

We know from experience with black-and-white televisior 
lution of the eye for fine brightness detail at normal viewing 


satisfied with pictures produced with our normal 525 line s 


-> 


44 
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involves a television bandwidth 


of about 4 Mes, which can thet 


led as adequate to handle the luminance information required for 


itions of picture detail. 


e may now summarize our position by combining these characteristi 
ical transmission. he signal require 


with our knowledg« of elect 


lecasting in colour may then be stated briefly as follows 


For relatively large picture at 


eas 2 colour (green, red and blue 
ion, requiring a narrow band of 


frequencies (about Mes) 


For relatively small picture areas—2 colour (orange and cyan) int 
requiring a moderately broad frequency band (about 14 Mc's 

suminance (brightness) information for all conditions of detail, requiri 
same bandwidth as for black-and-white pictures (about 4 Mc s 
should be noted also that since nothing is gained by transmitting pictur 


mation which the eve does not appreciate, any system which attempts to 
le full details of all objects, regardless of their size and chromaticity 
j 


be deprecated as wasteful of spectrum space 


rECHNIQUFS 
[his brings us to the consideration of the electrical techniques needed to 
smit and receive three separate signals to satisfy these requirements within 
framework of compatibility and the prescribed spectrum space. 


he sending of two or more independent messages together over one trat 


ssion system, yet keeping the messages s« parable at will, is an old problem 


mmunications. ‘The technique is known as multiplexing, and it is widely used. 


ere are several methods, all requiring greater channel bandwidth than is 


eded for a single message. ‘The method favoured for multiplexing the two 


hrominance components 1S by time division, which involves sharing a chat nel 


a time basis by providing synchronous switching arrangements at the trans 
\itting and receiving ends of the circuit. 


In 


applying this method to colour television, an advantageous switching 


rangement is to produce two carriers of the same frequency displaced it 


n phase 
go degrees, each of which can be independently amplitude - modulated 
multaneously to produce a single r 


resultant carrier of the same frequency. 
he in-phase or I-signal is made to carry colour saturation information, and 


he quadrature or Q-signal carries information as to hue. The particular method 


f modulation used results in double-sideband transmission and suppression o 
ne carrier. 


t 


(his becomes the chrominance subcarrier which is conveniently 
idded directly to the main picture carrier. Since the subcarrier is suppressed 
t the transmitter in the interests of reducing crosstalk, it has to be reinserted 
t the receiver in order to be able to recover the I- and Q-signals by synchronous 
etection. This requires the provision of a local subcarrier oscillator in the 


ceiver which is kept at the same frequency and in phase with the corresponding 


ibcarrier oscillator in the transmitter. It is achieved by transmitting a sample 


f about g cycles of the transmitter sub-carrier, which then serves as a reference 


ignal in the receiver to lock the subcarriers together. Interference with other 
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parts of the television signal is ingeniously avoide 
‘colour burst’ in the line retrace blanking period 
horizontal synchronizing pulse. 

We have now to combine the chrominance a1 


t +) 


he complete colour signal. The combining of 
by-side methods would require a minimum bat 
is stll in excess of the video bandwidth availab! 
to multiplexing again to compress the informat 
iced with additional problems of int 
which makes it more difficult to separate ther 
lhis crosstalk has been one of the major transmissio! 
of compatible colour television systems. It can gi 
which take the form mainly of crawling patterns 
developments incorporated in the RCA svysten 
eliminating most of this trouble. 
Many vears ago Metz and Grey studied the 
television pictures within a given channel. They 
of energy of signal components due to the process ¢ 
(for most subjects) in almost all of the energy being | 


that are whole multiples of the line-scanning frequency 


half-way between, corresponding to odd multiples of 


the spectrum is substantially unoccupied. An ad 
independent picture information, can fill these frequency 
the added carrier is offset from the main picture carrier 
of half the line frequency. The process is commonly refert 
interlacing’, and results in the carrier and its sidebar 
the harmonics of the line and frame frequencies 
transmitter may be avoided by using a subcarrier 
information to be transmitted. 

A useful analogy to illustrate the way the gaps in the 
regard the video channel as a comb, with teeth represent 
The chrominance signal can then be considered as th 
comb which is placed in such a way that the two coml 
positioning of the second comb being determined 
subcarrier frequency. 

Another way to look at this matter is to consider it from 
horizontal interlaced scanning. This is known as an im] 
technique involving the interlacing of two sets of picture elem 
scanning line. If only alternate elements (or dots) of alternat 
mitted, in a single field scan, four such fields are required to buil 
picture frame. Dot-interlacing reduces picture element size at 
visibility of flicker. The sequence of interlacing can be so arranged th 
scans are additive, or a cancelling type of interlace 


cancellation occurs when provision is made for reversing 


between successive scans of each area of the picture 


=26 
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sponding to crosstalk between the luminance and chrominan 


to cancel out through the eth of persistence of vision. 


irranged by ensuring that the picture element signal occurs a 


is an odd multiple of halt I line frequency, which happens \ n the 
carrier goes through a whole number of cycles plus a half-cycle for each 
ne period. ‘These are exactl onditions for ‘frequency interlacing’, thus 
$s apparent that frequency-interlace always gives rise to dot-interlace and 
ersa, SO that in etfect both conce pts produce the same result. 

We have now covered very broadly some of the mall considerations ot the 
stem. While there are still a great many details untouched, I believe enough 
s been said to enable us to specify the general form of transmission signal 
it will provide a compatible colour television ser with optimum 
pectrum utilization within a 6 Mes channel bandwidth, 


(a) Full 4 Mc/s video bandwidth signal, representin, 
subject, transmitted as amplitude modulation « he pictur 
Addition of a suppressed subcarrier located within the vide 

at a frequency determined by ‘frequency interlace’ 


(c) Simultaneous modulation of this subcarrier by two chrominance 
components: 

(1) I-Signal (requiring about 14 Mc s bandwidth) representing satut 
ation, which varies the amplitude of the subcarrier. 

2) Q-Signal (limited to about } Mc/s bandwidth) representing hue, 
which varies the phase of the subcarrier. 

(d) Addition of a phase reference signal consisting of a sample burst of 
the subcarrier frequency transmitted as part of the conventional synchroniz- 
ing signal. 

(e) Sound channel as transmitted for black-and-white television. 

Many important details remain to be considered before a specification can 
be written, but we have time to deal with only a few. 

The choice of frequency for the subcarrier is a compromise of several factors. 
It is desirable to make the frequency as high as possible, so that dot-pattern 
will be fine and its spurious effects due to imperfect cancellation kept to 
a minimum. On the other hand a relatively lower frequency increases the band- 


vidth available for transmitting the chrominance signal. It has been found that 


Ww 


for this purpose it is sufficient to provide a band extending in frequency to about 


| Mc,s above the subcarrier frequency. Thus with the available 4 Mc/s video 


} 
bandwidth, a frequency around 3} Mc’s is indicated for the subcarrier. ‘The 
actual frequency is determined by the ‘frequency interleaving’ principle and by 


consideration of possible interference with the sound carrier in a receiver. 


Experiments have shown that any beat signal between the sound carrier and 


the chrominance subcarrier (due to insufficient attenuation of the sound carrier 


in some existing black-and-white receivers) is much less objectionable in the 
picture if the beat signal frequency is an odd multiple of half the line frequency. 
This can be arranged by separating the sound and vision carriers by an amount 


corresponding to a multiple of the line frequency, that is, an even multiple of 
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half the line frequency. It is not practicable to alte: 
because of the large number of existing receivers 
desired offset operation the line frequency and field 
slightly, actually about o-1 per cent, which is withit 
black-and-white standard. Non-synchronous oper 
the power supply is therefore now essential, I 
necessary for black-and-white television 
In order to satisfy these conditions tl 
works out to be 3 579545 Mes ( 
34°2604 cs and a field rate of 59°95 c's 
colour signal is shown in Figure 2. 
This choice of frequency for the subcarrie: 
t allows only } Mc s for the upper while the | 


1} Me s below the subcarrier frequency. We ha 


PICTURE | VIDEO SIGNAL SOUND 
CARRIER (LUMINANCE) CARRIER 


BOUNDARY CHROMA 
| SUBCARRIER ™ 
i 





VESTIGIAL 
SIDE 


BAND 





CHROMA 
SIDE BANDS 


TOTAL TV CHANNEL-6MC 


FIGURE 3. Spectrum of transn 


of interlacing crosstalk can be made self-cancelling, but suc 
sidebands gives rise to additional crosstalk. and means have 
eliminate this. The bandwidth required for large detail areas is 


and therefore involves no crosstalk problem. However, as pictur 


finer, unbalance occurs in the sidebands, and crosstalk would di 


the components of the chrominance signal. This is prevented 
bandwidth to 4 Mc's so that in picture detail areas where ther 

if two signals were present, the I-signal only is transmitted and i 
free of crosstalk. 

We have emphasized that it would be wasteful use of the 
more information than the eye can see, and it is perhaps e 
we should not transmit the same piece of information mor 
would happen if each of the chrominance components of a 
mitted contained information relating to brightness as well as 
be remembered that to satisfy the requirement for compatibility 
the scene is transmitted as amplitude modulation of the carrier it 


wav. Thus, to avoid redundancy the brightness signal needs 
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each of the green, red and blue colour signals. But to transmit four pieces 


formation when only three are required would again result in transmission 


jundant information. ‘The signal representing green-minus-bright: 
ybtained at the receiver ibtracting the sum of the red 
j 


he brightness signal herefore arranged to transmit 


nting red-minus-briy ( and blue-minus-brightness along 


ss signal. As a matter of interest there is no physical equivalent 
lour-minus-bright the eye responds only to colour acc 


yur-minus-brightr signal is 


y 
lectr ‘ of tl brichtr onal from the « t 
Cie ¢ al a C l rightness signal trom the eicc 
colour signals, using a linear matrix computer. ‘The brightness inform: 
the colour receiver, and Wwe obtain the oreen 


red al 
ired to activate the 3-colour kinescope or cathode ray tube. 
using these two colour-ditteren¢ signals to modulate the s 
nent is to mix each with the other so that the blue-minus 
tains some red, and the red-minus-brightness contains some blue. ‘I 
itfect the large detail areas of the picture 


but for intermediate picture detail 
led 


mtaminated or ble: colour varying from orange to cyan is produced, 


h results in less noticeable distortion than when a single pure colour 

smitted. The reduction in edge distortion so obtained is due to the fact that 

eye is less sensitive to colour in these edges when sharp contrast with the 
oining areas is avoided. 

The lecturer here showed three pictures, provided by Mr. Hirsch of the Ha 
rporation, tllustrating the composition of a colour television 
uminance and chrominance information. One showed in black and whit 
minance information; the second the amount of colour produced by 
hrominance signal ; the third showed the effect of adding them to each other.) 
Having said all this about television, it is interesting to draw a parallel with 
he art of painting. One finds that the practice in classical art is first to create 
xm and then to add colour. After laying the base colour, the artist usually 


ints in the form in monochrome, generally in black or brown and white, 


paying special attention to the sharp boundaries of the composition, and after- 


vards adds the touches of colour. This can be observed in paintings from about 
he sixteenth century onwards and may be contrasted with the work of our modern 
mpressionist artists who prefer to let form look after itself, and paint in colour 
lirect from the start. In our system of colour television the monochrome signal 
provides the detail or torm, as y have seen, and the colouring 1S added 
separately, in what might be regarded as the technique of classical art. Thus we 

umn from the old, and the new helps to explain what was not perhaps full 

lerstood. 

IPATIBILITY 

We have to consider two conditions: first, reception of colour transmissio1 
naconventional black-and-white recei\ It is easy to see that when there is 
our in the transmission the receiver responds fully to the luminance sig1 


ind displays it as usual, with a quality equal (or superior) to that provide 
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present black-and-white transmission standards. Whe 
original scene the chrominance information is transt 
occurs because of subtractive interlace in the colour 
residual spurious pattern due to non-linear effects it 
is not affected by the colour signal. The choice of sul 
in the pattern being of such fine texture that at nort 
the usual scanning line structure disappears, thi 
appears. ‘The viewer seeing the picture is therefore 
any ditference from the reception of pictures f 
transmitter, 

he second condition is reception of black 
colour receiver. ‘This presents no problem sin 
present. It is essential, however, that the tricol 
factured and capable of being d tyusted to give 
contamination due to misregistration or improp 
beams. When properly used such a tube gives black 


in qualicy to those received on conventional black 


COMPLETE SIGNAL SPECI 


signal specification for colour 


recommended to the Federal Communications ( 


> 


mitted by RCAin June, 1953, and shortly afterwar 


j try 


System Committee, representing the radio indus 


proposed specification had been checked by extensive f 


he colour effort involved the co-ordinated teamwork o 
electronic engineers and scientists in the United States 


many thousands of engineering man-hours, and the ex 


research and development by RCA alone amount 
\fter witnessing demonstrations, and with due 


involved, the Federal Communications Commis 


industry recommendations, and in December, 1952 


standards for compatible colour television which 


No system is perfect at the beginning. We know tl 


is high, and that there are certain inadequacies, n 
the enjoyment of seeing pictures in colour. Any limitations 
due to apparatus and not as inherent in the signal spe: 
recognized in the following remarks which app 


television decision: 
The proposed colour television signal specific 
satisfactory picture with a good overall picture 
is not appreciably marred by such defect 
crawl, jitter or unduly prominent dot structure 


bright to permit a satisfactory contrast range under 


conditions and is capable of being viewed in the | 


flicker. Colour pictures can be transmitted satisf: 


city relay facilities and improvements in inter-cit 


anticipated 


74° 
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mass receiver circulation, and « 


to the level of the mass 


[he success of colour hinges or 
t be made to bring the price down 


be n equipment to n 


under th 
merican industry 


effort must als 
spec 


susceptibility 
« ipable OT 


basis. We 


i mass production | 


rence 
has demonstrated 


ictical and economical equipment or 
industry that the enormous engineering and pr 


nmana 


FCC. standard levision 
going ove syste 


lescribe here only briefly the 
namely the arrangement f¢ olour 


KINCSCOPK ecelver 


I IGURI 


traighttorward type es three light-sensitive pick- 
t the image orthicon. This tube is in regular operatic 
sensitivity 


ype known as 
k-and-white television broadcasting, and possesses the high 


] 
‘igure 4 It will 


DI iC 
ured for colour. The optical arrangement used is shown in I 


th 
trie 


seen that an image-dividing system splits the real image formed by 


| 


s into the three colour components by means of dichroic mirrors 
ana can | 
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Extensive field experience with this type of 
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supply this year and next year, and that by 
about three million colour sets annually, risit 
l’o install and maintain these colour receive 
twice the complexity of a black-and-white 
trained in large numbers. Already over 3 
clinic’ courses conducted in sixty-five major 
Coast-to-coast radio relay circuits have be 
regular use. Many more such transmission 
so that by the end of 1954 over one hundr« 
be interconnected for network operations in 
within the range of 75 per cent of the nati 
Betore closing I want to express my grateft 
assisted in the presentation of my lectur S| 
Corporation for the loan of the demonstrati 
Broadcasting Company for all the troubl 


sending over the colour film which you are al 


portions of three programs recorded during J 


in the NBC television studios in New York, at 
lhe recordings were made by Mr. E. D. ¢ 


colour film from which release prints on Eas 
for distribution. The colour signal was reprod) 
made up of three ro-inch kinescopes with gré 
two dichroic mirrors for colour combination 
to obtain the highlight brightness of about 200 fe 
and proper exposure of the colour negative stock 
film. ‘The film camera was a normal type as us¢ 


fitted with a 72. shutter and 4-inch lens set 
composite colour signal was decoded and tl 
outputs fed directly to the three kinescopes 
My talk has been about American televisio1 
far away. That is a British problem to be solv: 
to television standards, available frequencies 
You may be certain, however, that the friend 
our two countries ensures that our experi 


ready to put the ‘u’ into ‘color television’. 


(The colour film was then shown.) 


DISCUSSION 


MR. K. W. COLLIN: How have the Americans 
of automobiles? I noted that on the screen it was 


THE LECTURER: Elaborate field tests were made 
television system which we have been discussing, ar 
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AND SOME 


reason to doubt that this Societ 
he most conspicuous adornment of 
encouraged large-scale design thr 
satisfaction the enterprise of the Eng 
a very large mural painting f 
of £2,000, made possible by Art 
feet by twenty feet, whicl 
as been carried out on elever 
d affixed to a long wall of the hal 
Park Road. As the most ambitiou 
1ence, it should be seen by anvone 
thought to be a disadvantage tl 
wall, for the artist’s method of 
ragmentariness and denied it tl 
we associate with great mural d 
necessary not only so as to unite the 
e dancing on the floor. In fact, since 
iddle of the painting more open (be 


centre), and accordingly to put mor 


has been broken up into compartments ar 


each clustered group of details—not 
heir mode of stylization. The decoration, in short 
tapestry than of mural painting 


LD spite the absence of flow and unity in the de 


is absorbing, nevertheless, painted in a scheme of w 
by tawn lours and accents of orange. In his eas 
very fluid, but here the pigment is somewhat dr 
dappled white. His art remains, of course, suggesti\ 
the artist has accordingly prepared a little pamphlet 
ily to pick out the numerous incidents of 
is the rustic musicians and dancers among tf} 
the traditional Green Man and Queen of the May, an 
and the beginning of urbanization. Such passages ar 
while they preserve a legendary spirit, are in their st 
stylized dancers on the left, for example, clearly deriv 
may judge the decoration no one can predict, | 
qualifications may be expressed, it must be recogniz 
contemporary significance and one which the Folk 
commission 
Artistic offerings of any consequence are, at the 
is seldom that the art critic is called upon to cross I 
heart of the City. The exhibition of paintings at the Gu 
British Art, 1900-1954’, clearly requires attenti 
arrangement is unsystematic, and even 1 
initiated by some English surrealists between the wars 


some fifteen vears ago, and by to-day’s young Social Reali 


represented. Nevertheless, a number of members of the 
Sickert, Gilman, Gunner, Spencer Gore among other 
worth and continuing influence of their English 
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CORRESPONDENCI 


THE MACHINE 


he course of the stimulating lecture which is recorded in the Journal 
April, Dr. Nikolaus Pevsner had occasion to d plore the effect on the Society 
of the ‘loathing’ felt by William Morris for the machine. That the whole id 
echanical mass production was alien to Morris’s conception of the nature 
evond dispute : but whether the Societv’s activities were unduly influenced |f 
teaching is a different question. And assuming, as I think we may, that the answer 
tters, let us first hear what the accused himself has to say about the con plex 


blem of design in modern industry: ‘Set yourselves as much as possible against 


for machine work, at least let your design 


machine work; but if you must desigz 
v clearly what it is. Make it mechanical with a vengeance and at the same time 
simple as possible’. In other words, craftsmanship every time when you can 
chine work, good and proper, when you cannot. To which Dr. Pevsner replies 

flirtation with period escapism. Grace, yes: decoration, yes, but let them b 
lly of this age of ours’. Clearly there is agreement here as to method; 
ference is in a matter of outlook. Morris was a traditionalist, and I ne 
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point out that, so far, no great artistic movement in | 

own period. Were Wren and his successors who grafte 

Roman antiquities on to the hybrid English stock guilty o 

I suppose they were, and there are probably few of us \ 
justified in the result. No flirtation, if you like; no su 

of sensibility to mere sentiment, but to demand of ar 

of pure mechanics, an absolute belief in such a present as tl 
a good deal. The marriage of true styles from age to age is a 
evolution; and without a little of the old wine to give 

the work of the contemporary designer is likely to be « 

Dr. Pevsner has spoken of Charles Voysey as hav 
the gap between the Morris Movement and the machi 
nevertheless, I am inclined to think that Morris 
industrial design was more probably William Ber 
who, according to The Times obituary of 9th July, 
subject as an engineer rather than as a hand-worker 
machinery on a commercial scale, rather than single 
it comes to the point, it is often difficult to say exa 
process, craftsmanship ends and machine work proper 
looms used by Morris were in the nature of true ma 
from what I once saw of it, I should say that the 
them was essentially mechanical. 

It is true, of course, that the Merton and Hammerst 
those who could afford to buy, even if they did not alway 
but it seems to me that here Dr. Pevsner is unduly 
contradiction in the difference between a theory whicl 
a practice which virtually denied it. At all events, it is 
lavishness of his own artistic propensities, Morris hims 
as to the need for austerity in the world outside his peculiar p1 
demning the Victorian use of terra-cotta, he conclude 
say, and I will tell you why. It is used chiefly for ornament 
to think that of all things that are not wanted at present, 
outside a house, the thing that is least wanted is orna 
pitch one’s note rather low and try to get the houses t 


and to impress people with their obvious adaptation to their 


able, no doubt, but something more than ‘machines to li 
machine becomes a fetish, when the concrete-mixer 

as a matter of artistic principle, that the rift between the trad 
school of thought really widens into a gulf. 

From the lectures on ‘Art and Industry’ one thing clearl; 
of their author’s multifarious activities was to put the clock or 
in his deliberate excursions into romantic literature, Morris was 
His approach to art was fundamentally realistic, and the 
of his topical work as a writer is infused with the fig 
optimism. The total and temporary eclipse of the crafts 
regime he did indeed consider as a hideous possibility, but to the 
in the ultimate issue remained unshaken: somehow and s 
there must be, if life were to be worth living, a renewal of 


relationship which the craftsman had established between the wo: 


which the piety of an earlier age had been content to attribute 
workmanship of Almighty God’. And unless I am mistaken, 


in fact already begun, though perhaps not in the way that Morr 


it was this same ‘dreamer of dreams’ who once wrote: ‘Men fig 
and the thing that they fought for comes about in spite of theit 


K 





Y 1954 CORRESPONDI 
turns out to be not what they meant, and other mer 
int under another name’. It is a paradox which at once explains and ju 
vement of which he was 

author of The Earthly Paradise, art was nothing more nor less than 

yrganized labour of all men who make anything’. For that was his det 
m which, even in these days of industrial design, is commonly used in ¢ 
aginative way; and I believe that great craftsman’s final attit 


ntous changes of the nineteentl ntury may also, with advantage 


wn words: 
Che century which is now | ining to draw to an end, if people were 
to nicknaming centuries, would be called the Century of Commerce 
not think I undervalue the \ k that it has done. Its work has been 


plenteous but much of it was roughly done, as needs was; reckl 


essnes 
commonly gone with its energy, blindness too often with its haste; so that 
haps it may be work enough for the next century to clear away the rubbisl 
ch that hurried work has piled up 
You of this great and famous town, for instance, which has had so much to do 
the Century of Commerce; your gains are obvious to all men, but the price 
i have paid for them is obvious to many—surely to yourselves most of all 
not say that they are not worth the price; I know that England and the world 
ld very ill afford to exchange the Birmingham of to-day for the Birmingham 
the year 1700; but surely if what you have gained be more than a mockery 
1 cannot stop at those gains or even go on piling up similar ones. What remedy 
there be for the blunders of civilization but further civilization? You do not 
any accident think that we have gone as far in that direction as it is possible 
go, do you—even in England I mean? When some changes have come to pass 


it perhaps will be speedier than most people think, doubtless education will 


w both in quality and in quantity; so that it may be that as the nineteenth 


ntury is to be called the Century of Commerce, the twentieth may be called 


ve Century of Education And finally, in words which embody the whole 


nessage of Morris’ teaching, ‘You cannot educate, vou cannot civilize men, 


| 
} 


] 


nless you can give them as 


lare 1Nn al 


much for the future. Meanwhile, however, the position was fast deteriorating 
ler the combined assault of the Gothic Revival and that peculiarly modern 
nomenon, the jerry builder, the essential relationship between art and nature 
s becoming increasingly unreal; in the flourishing partnership of science and the 
hine it had, as yet, no recognized place. In such circumstances, under conditions 
ich to some extent persist to this day, is it not possible after all, that the Society 
as justified in following Morris’ lead in keeping alive the fading spark of craftsman- 
p, even at the expense of a little delay in the development of mechanical design? 
east the question is worth asking 
\t the present time, in our own prophetically named Century of Education, we 
ist face the fact that the economic condition of most of the surviving crafts is 
recarious. In the production of standard goods, the machine is usually the answer; 
t there remains the special job—it may be in so simple a matter as the making 
a door frame—for which the use of skilled hand-work is not only desirable from 
wsthetic point of view, but actually cheaper, in which the carpenter can beat the 
ichinist at his own game. Let us then be up-to-date within reason. Let us not be 
luly elated by the zxsthetic potentialities of the machine, considerable as these 
iy be; but let us rather be grateful for the small mercy of the twenty stonemasons 
are to be employed in the rebuilding of Coventry Cathedral, regarding them 
by any means as the remnant of a dying race, but as the thin end of a wedge 
it will one day open the way by which the craftsman may come back into his own, 
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TORIAN SCENE. By Grahan 
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! this book 1s taken 
paintings illustrating the life of the 


I 
artist, amplifying, where necessary 
ian genre painting is discussed as a wl 
By Raymond Lister. Pitman, 1953 
in account, by the Librarian of the R 
ictical details of drawing silhouettes. ‘TI 


far older than the date of its ep 


WEATHERVANES. By A. Needham. Char 
book contains drawings of eighty-one Er 
ints of their situation and histor It 


and a note on how to make them 


rREATISE ON ARCHITECTURE. Edited hy 


omplete text of E. L. Boullée’s Archit 
st time, with notes and a foreword. ‘1 

gos, and contains his philosophy of 
nental buildings; fifty-five of Boullée’s dr 


COMPOSITION. By 7. K. Popham. Pitmar 
f this book 1s to teach the art student 
n in painting and drawing. The n 


illustrated by more than one hun 


SIGNWRITING. By B. Hearn. Batsfor 

Ihis practical guide to sign painting has been 
t the craft. He covers all the practi 

and the book is illustrated with example 


THE SOCIETY'S EDUCATIONAL EXHIBITION 


The ten issues of the Journal from 14th July, 1854 
ith reports of lectures delivered at the Society's Ex 
these may be published later, under the heading ‘Ft 
foll ; 


ing account of the exhibition as a whole, taken 


nal Supplement, 7s prefaced as an introduct 


The purpose of the exhibition was to increase 
and to let it be seen how children were taught 
Continental countries, North America and some 
send material. A detailed classification was drawn up 
but it appears to have broken down under the unexpect« 
Che exhibition was opened on July 4 with a converse 
Consort and ‘1,200 gentlemen more or less connecte 
The Prince arrived at 9.15, the Daily News recorded, 


‘and gave a most patient and minute inspection to the various art 


that something as good and as cheap as the Viennese col 
and vegetable life should be produced in England was noted b 
Over 60 papers were read by eminent educationists in ¢ 
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The educational collection at the South Kensington Museum in 1859 


For the rest, it was a remarkable miscellany of articles, from d1 
by the National Society, to a ‘Model of a Self-acting Trough for 
invented by the late Rev. W. Farish, Jacksonian Professor in the iN 
Cambridge’. There were models of extinct animals made by Mr. Waterhouse Haw] 
including a miniature lechthyosaurus with an attachment of mirrors 
whole animal could be seen at once. France contributed a working m« 
engine with the casing made of glass. There was ‘Smith’s Small Model « 
in case, {1 1Is.’; an apparatus for the production of musical 
bustion of hydrogen gas, 3s.; the Rev. Henry J. Bigge’s hypo 
schools ; globes, orreries, planetaria by the dozen; something (what is not exp! 
called a talantograph; and, perhaps most incongruous of all, ‘A small volume entit 
‘“Worthies of the Working Class and their Friends’? by Saxe Bannister’. Perhay 
had been left behind by an early visitor, put by an attendant on a stand, « 
in the revised catalogue. 

One section was of specimens of children’s work—writing and drawing, of « 
dolls’ dresses made by children in the ragged schools, knitted pincushions, a pa 
clergyman’s bands embroidered by a pupil teacher, and a loaf of bread madi 
girl aged 12 years six months in Lawton Industrial School, Cheshir« 

The exhibition closed after three months, and although the Society of Art 
a loss of £363 on the exhibition, it was adjudged a great success. The Govern 
were persuaded to take over a large part of it at the end as a permanent collect 
this went to the South Kensington Museum when it was opened in 1857, whic! 
became the Victoria and Albert. Of all the material only some of the books app« 
remain identifiable and these gave its origin to the present Ministry of E« 
Library, now comprising over 100,000 educational books. This therefor 
library’s centenary year and to celebrate it there is a small exhibition now 
at the Science Museum. 
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